The solid solutions with B8-type of crystal structure were prepared in ternary systems MnSb(Zn), MnSb(Cu), MnSb(Al), and MnSb(Si). The ranges of B8 solid solutions existence are limited. The structural and magnetic characteristics were investigated by X-ray powder diraction, magnetization measurements and the Mössbauer spectroscopy.
Introduction
The manganese antimonide Mn 1+x Sb (0 ≤ x ≤ 0.22) [1] and solid solutions on its basis with the B8-type of crystal structure (space group P 6 3 /mmc) are of practical importance as they manifest the variety of magnetic properties in contrast to their common crystal structure.
These structures nd practical applications as materials for magneto-optics, temperature-sensitive elements, electrodes for non-aqueous electrochemical cells etc. [26] .
The purpose of the present work was to produce some new B8-type solid solutions on the basis of manganese antimonide and to study their structural and magnetic properties.
Experimental
Various solid solutions with the B8 type of crystal structure in the ternary systems MnSb(Zn), MnSb(Cu), MnSb(Al) and MnSb(Si) were obtained. In order to establish the solubility ranges of Zn, Cu, Al, and Si in MnSb, all the samples were examined by X-ray powder diraction at room temperature.
The following B8-type solid solutions were prepared using various methods:
(1) The usual heterophase reaction [7] was used to obtain Mn 1.1−x Cu x Sb and Mn 1.1−x Zn x Sb with x ≤ 0.10; (2) Mn 1.5−x Cu x Sb (x ≤ 0.30) and Mn 1.5−x Zn x Sb (x ≤ 0.10) solid solutions were prepared using high pressure high temperature treatment. This technique ensures an increase in copper content to 30 at.%, but does not inuence zinc content [8] , (3) Mn 1.1 Sb 1−y Al y , y ≤ 0.20 and Mn 1.1 Sb 1−y Si y with y ≤ 0.10 were also obtained by method of heterophase reaction [9] . * corresponding author; e-mail: mitsiuk@physics.by The structural and magnetic parameters for the solid solutions are collected in Table I .
The Mossbauer
57 Fe parameters for the solid solutions at room temperature are collected in Table II .
Results and discussion
The metal atoms in the B8 type compounds occupy two types of crystal positions: octahedral and trigonal--bipyramidal ones. There was some ambiguity in the literature about the magnetic moment of metal atoms in trigonal-bipyramidal positions in Mn 1+x Sb. In [11] no magnetic moment had been obtained for those metal atoms. In [12, 13] it was shown that the metal atoms in both types of structural position have the magnetic moments of dierent values. In our Mössbauer study [14] , contrary to [15] , we used the two sextet model in magnetic spectra tting; that provide the best tting to experimental results. According to [12] , the magnetic mo- (Table I) 
